
Event System Troubleshooting 
Techniques



What is the Event System?
• Distribute Timing Signals
• Event Generators and Event Receivers
• What is an “Event”?

– The occurrence of a unique timing signal
– Code transmitted from an Event Generator 
– Received by  Event Receivers
– Currently have about 45 unique Events
– Capacity of 255 Events
– Multiple Event Generators



Why do we have Events?

• Used to generate timing signals
– Can generate a VME Interrupt

• Used to process records in IOC

– Can generate a hardware timing signal
• Can increment time stamp counter

– Synchronous throughout APS
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Hardware
EVG100 Event Generator
• Data Receive

– Upstream EVG100

• Data Transmit
– Downstream Event Generator
– Local EVR100

• Out
– PECL Fan Out

• LED’s
– Error
– Data Transmit
– Module Select
– 10 MHz Clock 



Hardware
EVR100 Event Receiver
• Receive
• Transmit

– Repeater for daisy chain 
• Clock Outputs

– Synchronous
• LED’s

– Error
– Data Received
– Module Select
– Interrupt



Hardware

EGI100   Event Generator Interface
• Eight Event Trigger inputs
• Two Event Sequence Trigger inputs
• Two Event Clock inputs
• Two External Sequence Reset inputs



Hardware

ERI100
Event Receiver Interface
• 32 Outputs

– 4 Digital Delay Gen Pulses
– 8 Trigger Event Outputs
– 14 Pulse Outputs
– 7 Level Outputs

• Plugs into rear, connects via P2



Interconnect

• Fiber optic link connects Event Generators 
to Event Receivers

• Fiber FanOut modules in Control Rooms
– FOM106  PECL to 6 Fibers

• Fiber link uses standard multimode fiber 
with ST connectors

• FanOut chassis used in Linac
• RF area has additional Event Generators



What’s on the fiber Link?

• Link uses TAXI chips – AMD 100Mbit 
protocol

• Sync signals always present
• Data (Event) sent at 10MHz rate
• Data is a number between 0 and 255



Event Generator
• Event Generator Events are caused by

– Software
– Input from upstream Event Generator
– Input from EGI100 Event Generator Interface

• Eight Event trigger inputs
• Two Event Sequence trigger inputs
• Two Event Clock inputs
• Two External Event Sequence Reset inputs



Event Receiver
• Event is decoded

– Address to mapping RAM
• Interrupts 

– Event
– HeartBeat

• Timing signals
• Time Stamp
• Event must be enabled



Troubleshooting
• All Events generated in injtime are expected 

at all Event Receivers
– Heartbeat

• If Event is enabled by software then
– Timing Signal
– Record processing



Check Event Receiver 
Led’s

• Error LED
– Checks Link Status

• Bad Transmitter, Receiver or fiber

• Data Received
– Checks for any Events

• Module Select
– Indicates VME access

• Interrupt



ESD100 Event Detector
(Event Snooper)

• Data Detect LED
• Event Detect LED

– Selected Event present
– Normal or Latch mode

• Violation LED
– Bad Link

• Event Number switch
– Input HEX

• Sync Output



Snooper Connection
• Fiber Input connects to 

Transmit Out of Event 
Receiver

• Could be connected to the 
input fiber link

• Test Heartbeat Event 122
– Enter 7A on Snooper. 

Always enter HEX!



All Timing Signals missing from 
single location

• Most likely failure mode
– Events not received due to bad fiber link

• Problem with Fan Out module
– Weak or bad transmitter

• Problem with fiber jumper

– Bad Event Receiver
– IOC problem 



Specific Timing signal missing 
from single location

• Event received and not decoded 
– Event Receiver
– Event Receiver Interface or cables



Specific Timing signal missing 
from all locations

• Problem with Event Generator
– Identify specific Event Generator
– Inputs to Event Generator Interface
– IOC problem



All Timing signals missing from 
all locations

• Event Generator
• Fan Out module



What if the Event is not present?

• Check Event at another location to be sure it’s not 
a global problem
– which would indicate problem in Control room timing 

racks
• Check fiber link all the way back to source using 

the Snooper
• Could I just look for light on the fiber?

– Never a good idea to look at light on fiber optics-
transmitter failure modes could be dangerous plus it’s a 
bad habit.



Check Event Generator 
Led’s

• Error LED
– Checks up Link Status

• Bad Transmitter, Receiver or fiber

• Data Transmit
– Checks for any Events out

• Module Select
– Indicates VME access

• Ignore 10MHz clock LED
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Events _2



Just where is “the source”?
• Upstream
• Documentation

– Wiring List on Web (Controls Timing Hardware)
– ESD100 on Web
– /asdctls/documentation/ 
– CVCCT tool was used to generate a .pdf

• /asdctls/documentation/online_systems/timing/event_link
_cabling.pdf



Wiring List



IOC



VME 1



CVCCT



Coming Soon



Controls Web Page



Web Index



Web Index _more



Documentation
• /asdctls/documentation/components/esd100
• /asdctls/documentation/online_systems/timing/event

_link_cabling.pdf
• http://www.aps.anl.gov/asd/controls/timing

– ESD100
– Wiring Lists

• MCR
• ICR

– EVG100, EVR100, EGI100, ERI100 Coming Soon

http://www.aps.anl.gov/asd/controls/timing
http://www.aps.anl.gov/asd/controls/timing
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